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(57)Abstract: 

PURPOSE: To provide a means for preventing a dust from 
going into a liquid chamber by a method wherein fixing of a 
filter member is executed concurrently with forming of 
nozzles in a forming process of an ink jet head recording 
head, thereby reducing the manufacturing processes and 
after the fixing of the filter member a first and a second 
solid layers for a liquid passage and the liquid chamber are 
removed. 

CONSTITUTION: A filter member 104 for preventing a dust 
or bubbles from going into an ink is provided in an inner 
section of a liquid chamber 202 of a second substrate 103. 
At the same time, the filter member 104 is fixed to the 
second substrate 103 with a nozzle forming material 102. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The 1st substrate with which patterning of the part which forms a regurgitation energy 
generation component, is equivalent to this regurgitation energy generation component, and serves as a 
liquid ink way was carried out in the solid-state layer, The 2nd substrate which has a liquid room for 
supplying ink to said liquid ink way, In the manufacture process of the ink jet recording head which has 
a nozzle formation ingredient between said 1st substrate and 2nd substrate, removes after hardening of 
this nozzle formation ingredient, and said solid-state layer to it, and forms a liquid ink way in it The ink 
jet recording head characterized by arranging the filter member for not making the dust in ink, and air 
bubbles mix in the liquid interior of a room of said 2nd substrate, and fixing this filter member to said 
2nd substrate with said nozzle formation ingredient. 

[Claim 2] The ink jet recording head according to claim 1 characterized by performing said nozzle 
formation and immobilization in said 2nd substrate of said filter member to coincidence in the 
manufacture process of said ink jet recording head. 

[Claim 3] it be an ink jet recording head given in either of claims 1 and 2 characterize by removing 
masking material to said solid-state layer removal and coincidence after said filter member applying 
masking material to the ink circulation section beforehand , sticking on said 2nd substrate with said 
nozzle formation ingredient in the manufacture process of said ink jet recording head and making it 
harden . 

[Claim 4] The ink jet recording head according to claim 3 characterized by said masking material being 
said solid-state layer in the manufacture process of said ink jet recording head. 
[Claim 5] The 1 st substrate with which patterning of the part which forms a regurgitation energy 
generation component, is equivalent to this regurgitation energy generation component, and serves as a 
liquid ink way was carried out in the solid-state layer, The 2nd substrate which has a liquid room for 
supplying ink to said liquid ink way, In the manufacture process of the ink jet recording head which has 
a nozzle formation ingredient between said 1 st substrate and 2nd substrate, removes after hardening of 
this nozzle formation ingredient, and said solid-state layer to it, and forms a liquid ink way in it The 
manufacture approach of the ink jet recording head characterized by arranging the filter member for not 
making the dust in ink, and air bubbles mix in the liquid interior of a room of said 2nd substrate, and 
fixing this filter member to said 2nd substrate with said nozzle formation ingredient. 
[Claim 6] The manufacture approach of the ink jet recording head according to claim 5 characterized by 
performing said nozzle formation and immobilization in said 2nd substrate of said filter member to 
coincidence. 

[Claim 7] Said filter member is the manufacture approach of an ink jet recording head given in either of 
claims 5 and 6 characterized by removing said masking material to said solid-state layer removal and 
coincidence after it applies masking material to the ink circulation section beforehand and said 2nd 
substrate carries out attachment hardening with said nozzle formation ingredient. 

[Claim 8] The manufacture approach of the ink jet recording head according to claim 7 characterized by 
said masking material being said solid-state layer. 
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[Claim 9] The manufacture approach of the ink jet recording head according to claim 5 characterized by 
forming two or more ink jet recording heads by fixing said filter member to said 2nd substrate with said 
nozzle formation ingredient, and cutting this after that. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] Especially this invention relates to the manufacture approach of the ink jet 
recording head used for an ink jet recording apparatus, and an ink jet recording head, concerning an ink 
jet recording apparatus. 
[0002] 

[Description of the Prior Art] An example of the method of forming the ink jet recording head of the 
conventional known is explained using drawing 7 (a) - (f).; 

1) In order to give electrical energy and to make ink breathe out, form the 1st fixed bed 106 alternatively 
by patterning etc. on the 1st substrate 101 with which the non-illustrated record component was 
prepared at the liquid route presumptive region and the liquid room presumptive region ( drawing_7 (a)). 
[0003] 2) Subsequently, in order to secure the volume of a liquid room enough, form the 2nd solid-state 
layer 107 in the liquid room presumptive region by approaches, such as printing, at least ( drawing 7 
(b)). 

[0004] 3) Subsequently, lay in behind the 2nd substrate 103 which has the ink circulation hole 204 used 
as an ink feed hopper ( drawing 7 (c)). 

[0005] 4) Subsequently, as the typical sectional view of nozzle formation ingredient impregnation is 
shown in drawjng_8 , pour into the resin 1 02 which hardens behind to the opening of said 1 st substrate 
101 and 2nd substrate 103, and serves as a wall of a liquid route from the resin feed hopper 205 arranged 
at the unnecessary section of the direction of a nozzle configuration in it, and harden ( drawing 7 (d)). 
[0006] 5) Subsequently, cut the orifice part of a delivery 201 for delivery 201 formation. The two-dot 
chain line showed this cutting part to drawing 7 (d). 

[0007] 6) Subsequently, remove the 1st fixed bed 106 and the 2nd fixed bed 107 ( drawing.7 (e)). 
[0008] Finally, on the 2nd substrate 103, adhesives 109 are applied, the filter member 104 for not 
making the dust in ink and air bubbles mix and the liquid room closure plate 105 which closes a liquid 
room are pasted up, and the ink jet recording head of filter one apparatus is formed ( drawing 7 (f)). 
[0009] 

[Problem(s) to be Solved by the Invention] However, if it was in the above conventional approaches, 
there were the following troubles. That is, since the process which applies adhesives 109 on the 2nd 
substrate 103 is a process other than a nozzle formation process for 1 filter member 104 immobilization, 
a routing counter increases. 

[0010] 2) It becomes the cause which dust mixes in the liquid interior of a room while pasting up a filter 
104 after removing the 1st and 2nd solid-state layers 106,107 in order to paste up a filter 104 after 
removing the 1st and 2nd solid-state layers 106,107 further. 

[001 1] This invention aims at offer of a means by which invasion of dust can be prevented to the liquid 
interior of a room, by having been made in view of the above aspects of affairs, being able to fix a filter 
member to nozzle formation and coincidence, reducing the manufacture processes of an ink jet 
recording head, and removing a liquid route, the object 1st for liquid rooms, and the 2nd solid-state layer 
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after immobilization of a filter member further. 
[0012] 

[Means for Solving the Problem] For this reason, this invention tends to attain said purpose by each 
following summary, respectively. 

[0013] (1) The 1st substrate with which patterning of the part which the 1st summary of this invention 
forms a regurgitation energy generation component, is equivalent to this regurgitation energy generation 
component, and serves as a liquid ink way was carried out in the solid-state layer, The 2nd substrate 
which has a liquid room for supplying ink to said liquid ink way, In the manufacture process of the ink 
jet recording head which has a nozzle formation ingredient between said 1st substrate and 2nd substrate, 
removes after hardening of this nozzle formation ingredient, and said solid-state layer to it, and forms a 
liquid ink way in it The filter member for not making the dust in ink and air bubbles mix is arranged in 
the liquid interior of a room of said 2nd substrate, and it consists in the ink jet recording head 
characterized by being formed by fixing this filter member to said 2nd substrate with said nozzle 
formation ingredient, and its manufacture approach. 

[0014] (2) The 2nd summary of this invention consists in an ink jet recording head and its manufacture 
approach given in the 1st summary characterized by being formed by performing said nozzle formation 
and immobilization in said 2nd substrate of said filter member to coincidence. 

[0015] (3) said filter member apply masking material to the ink circulation section beforehand , and after 
making said 2nd substrate stick and harden the 3rd summary of this invention with said nozzle 
formation ingredient , it consist in an ink jet recording head and its manufacture approach given in the 
1 st summary thru/or 2nd summary characterize by being form by removing masking material to said 
solid-state layer removal and coincidence . 

[0016] (4) The 4th summary of this invention consists in an ink jet recording head and its manufacture 
approach given in the 3rd summary characterized by said masking material being said solid-state layer. 
[0017] 

[Function] The above this invention configurations can attain reduction of the manufacture processes of 
this kind of ink jet recording head, and invasion prevention of the dust to the liquid interior of a room. 
[0018] 

[Example] The typical perspective view of the 1st example of this invention is shown in :(example 1) 
dxawingJL which explains this invention at a detail based on two or more examples below, and the 
manufacture process of the ink jet recording head of this example is explained to it based on this Fig. 
Drawing 2 (a) and (b) are A-A f of drawing JL , and a B-B' sectional view, respectively. 
[0019] In drawingj. and 2, an ink feed hopper for a delivery and 203 to supply ink to an ink jet 
recording head, in order that 201 may carry out the regurgitation of the ink, and 202 are liquid rooms. 
Moreover, 101 is the 1st substrate with which the record component which is not illustrated for 
breathing out ink and recording on a recorded material was arranged, and a filter member for the solid- 
state layer (for it to mention later by drawing 3 ) to which 102 changes from a nozzle formation 
ingredient, and 103 to prevent the 2nd substrate, and for 104 prevent mixing into the dust in ink or the 
nozzle of air bubbles, and 105 are liquid room closure plates. 

[0020] The description of this example is characterized by the point which is fixing the filter member 
104 with the nozzle formation ingredient 102. Below, an example of the process which forms the 
configuration of the above-mentioned ink jet recording head is explained using drawing 3 (a) - (e). 
[0021] As shown in drawing 3 (a), said 1st solid-state layer 106 is formed at a liquid route formation 
part and it, and the liquid room formation presumptive region open for free passage on the 1st substrate 
101 with which the record component which is not illustrated [ which generates the pressure for carrying 
out the regurgitation of the ink / two or more ] was arranged. 

[0022] In addition, what is necessary is it not to be necessarily required for to prepare the both sides of a 
liquid route and a liquid room formation part the solid-state layer 106, and just to form the solid-state 
layer 106 in a liquid route formation part at least in this invention. 

[0023] The space part which it was removed after the solid-state layer 106 of the above 1st passed 
through each process mentioned later, and was left behind serves as a liquid route at least. In addition, 
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when a liquid room etc. is formed in coincidence if needed in addition to a liquid route, the 1st solid- 
state layer 106 is formed so that the formation sections, such as a liquid room, may also be occupied. As 
the ingredient used by facing for constituting such 1st solid-state layer 106, and a means, what is 
enumerated below, for example is mentioned as a concrete thing. 

[0024] ** Print [ carrying out the laminating of the solvent fusibility polymer layer and photoresist layer 
of thickness of the request to the ** 1st substrate 101 which forms a solid-state layer according to the 
image formation process of that drive film to order using a photosensitive drive film, and removing a 
solvent fusibility polymer layer alternatively after the pattern formation of this photoresist layer, ] ** 
resin. 

[0025] ** Although the thing of a negative mold can also use the thing of a positive type, if it is the 
positive type dry film which will be solubilized to a developer by activity energy-line exposure if it is a 
positive type dry film, for example, and a negative-mold dry film as a photosensitive quoted dry film, 
the negative-mold dry film which can dissolve or exfoliation remove by the methylene chloride or 
strong base which is a photopolymerization mold is suitable. 

[0026] Specifically as a positive type dry film, "OZATEC T series" (a trade name and Hitachi Chemical 
Co., Ltd.), "RISTON" (a trade name and Du Pont DO NEMOASU), etc. are used as negative-mold dry 
films, such as "OZATEC R225" (a trade name and Hoechst Japan, Inc.). 

[0027] Of course, the constituent which consists of the constituent which makes a subject not only these 
commercial ingredients but the resin constituent which acts positively, for example, the resin constituent 
which makes a subject a NAFUKINONSHIADO derivative and novolak mold phenol resin, and the 
resin constituent which acts negatively, for example, the acrylic oligomer which makes acrylic ester a 
reaction radical and a thermoplastic high molecular compound, and sensitization material or the poly 
thiol and a polyethylene compound, and sensitization material can use similarly. 
[0028] ** The solvent which dissolves it exists as a quoted solvent possibility polymer, and either can 
be used if it is the high molecular compound which can form a coat by coating. As a photoresist layer 
which can be used here, the ink of the positive type liquefied photoresist which consists of novolak mold 
phenol resin and naphth kino diazido typically, the negative-mold liquefied photoresist which consists of 
polyvinyl cinnamate, a negative-mold photosensitivity dry film, a heat-curing mold, and an ultraviolet 
curing mold etc. is mentioned. 

[0029] ** The resin of an imprint mold etc. is used for the monotonous ink used, for example by each 
desiccation method, such as evaporation dry sand mould, a heat-curing mold, or an ultraviolet curing 
mold, and a screen ink list as an ingredient which forms a solid-state layer by quoted print processes. 
[0030] In the ingredient group mentioned above, seen from fields, such as a processing system, and the 
ease of removal or workability, a means to use the photosensitive dry film of ** is desirable, and it is 
desirable especially to use a positive type dry film also in it. That is, the positive type photosensitivity 
ingredient is the optimal, when the photosensitive ingredient of a negative mold is excelled, a relief 
pattern has a perpendicular and smooth side-attachment-wall side, or resolution has the description that 
the cross-section configuration of a taper mold thru/or a back taper mold can be made easily and forms a 
liquid route. Moreover, the descriptions, like dissolution removal can be carried out also have the relief 
pattern by the developer or the organic solvent, and it is desirable as a solid-state stratification ingredient 
in this invention example. 

[003 1 ] especially — for example, NAFUKI mentioned previously — non, since the full dissolution can be 
carried out in a weak alkali water solution or alcohol in the positive type photosensitivity ingredient 
using diazido and novolak mold phenol resin, damage on a regurgitation energy generation component 
is not done at all, and removal at a back process is also very prompt. It is desirable at the point that the 
thing of a 10-100-micrometer thick film is obtained also in such a positive type photosensitivity 
ingredient, as for a dry film-like thing. 

[0032] Next, as shown in drawing 3 (b), in order to secure sufficient volume for the liquid room 
formation presumptive region, and in order to keep suitable the opening of said 1st substrate 101 and 
2nd substrate 103, the 2nd solid-state layer 107 is formed. The space part which it was removed after 
this 2nd solid-state layer 107 also passed through the process mentioned later, and was left behind 
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becomes a part of liquid ink room [ at least ]. There is the approach of printing the resin by which the 
fluorine permutation was carried out, such as fluorine system resin, such as TORIKUROROKURORO 
polymer poly acrylic resin, vinyl, etc. fluoride, for example as a concrete means to form such 2nd solid- 
state layer 107, and an ingredient etc. 

[0033] Next, as shown in drawing 3 (c), the 2nd substrate 103 is positioned and laid. As furthermore 
shown in drawing 3 (d), the filter member 104 and the liquid room closure plate 105 are positioned and 
laid. 

[0034] Next, as shown in drawing 3 (e), the nozzle formation ingredient 102 is poured into the gap of 
the 1st substrate 101 and the 2nd substrate 103, the gap of the 1st solid-state layer 106 and the 2nd 
substrate 103, and the gap of the 2nd substrate 103 and the liquid room closure plate 105, respectively, 
and this is hardened after impregnation. It is poured into the aforementioned gap, and if the thing 
[ carrying out postcure ] is possible for the nozzle formation ingredient 102, a heat-curing mold, a room- 
temperature-setting mold, UV hardening mold, its thermoplastic resin or metal of the low melting point, 
etc. is usable. 

[0035] It cuts after hardening of the nozzle formation ingredient 102 for orifice section formation of a 
delivery 201 . The cutting part was illustrated by the two-dot chain line of drawing 3 (e). In addition, 
depending on the formation approach of an orifice, above-mentioned cutting is not necessarily required. 
[0036] Next, the 1st solid-state layer 106 and the 2nd solid-state layer 107 are removed. Dissolution 
removal of the solid-state layer 106 of these 1st and the 2nd solid-state layer 107 is carried out with 
removal liquid, such as an alkali water solution and an organic solvent. Although sequential removal of 
the 1st solid-state layer 106 and the 2nd solid-state layer 107 can also be carried out with separate 
removal liquid about this removal, removing to coincidence with the same solution is also possible by 
choosing suitably the ingredient of said each layer of a solid-state. 
[0037] Thus, an ink jet recording head as shown in drawi ng 1 and drawing 2 is formed. 
[0038] In this example, in the immobilization which pours in the nozzle formation ingredient 102, 
immobilization with the nozzle formation filter member 104 can be performed to coincidence, and a 
routing counter can be reduced as compared with the case where immobilization of the filter member 
104 is made into another process. 

[0039] (Example 2) In case the difference with said 1st example of this example 2 fixes the filter 
member 104 with the nozzle formation ingredient 102, it is in the point of having prevented the nozzle 
formation ingredient 102 having flowed in the filter member 104 according to the capillary tube force, 
and a filter having carried out blinding. 

[0040] In this example 2, before fixing the filter member 104, in order to prevent the blinding of the part 
used as the ink circulation section which prints the filter blinding prevention material 108 which changes 
from resin etc. to a pattern as beforehand shown in drawing 4 , a pattern like drawing 4 (a) is sufficient, 
and a pattern like drawing 4 (b) is sufficient. Furthermore, this filter blinding prevention material 108 
has if possible high viscosity, and the ingredient and nozzle formation ingredient which are easy to carry 
out pattern formation, an ingredient with low compatibility, and its ingredient in which the removal after 
pattern formation is possible are more desirable. Moreover, when the same ingredient as the solid-state 
layer 102 is chosen, it is the process which removes the solid-state layer 106 of the nozzle formation 
ingredient 102, and it is removed together with this solid-state layer 106, and is effective. 
[0041] (Example 3) Drawing 5 and drawing 6 are the perspective views having shown the typical 
exploded view and the cutting part, respectively in order to explain the 3rd example. Although this 
example is the same as that of the 1st example in the point which carries out the laminating of the 1st 
substrate 101, the 2nd substrate 103, the filter member 104, and the liquid room closure plate 105, and 
forms an ink jet recording head like said example 1 As shown in drawing 5 , this example 3 forms two 
or more ink jet recording heads in coincidence, and the point of cutting this is difference with said 1st 
and 2nd example after hardening of the nozzle formation ingredient 102. 

[0042] The 1st substrate 101 used by this example 3, the 2nd substrate 103, the filter member 104, and 
the liquid room closure plate 105 process it into the desired configuration beforehand in front of the 
laminating. Next, according to the same process as said 1st example, the laminating of these members is 
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carried out and the nozzle formation ingredient 102 is poured in. The condition after impregnation is 
shown in drawing 6 . 

[0043] Next, it cuts after hardening of the nozzle formation ingredient 102 in the part shown in the two- 
dot chain line of drawing 6 , and two or more ink jet recording heads (the example of drawing is eight 
pieces) are formed in coincidence. In this example 3, many ink jet recording heads can be formed, and it 
is a one-time process and is [ the manufacture efficiency of an ink jet recording head is further raised 
rather than the 1st example, and ] effective in reducing the production cost. 
[0044] 

[Effect of the Invention] As mentioned above, as explained, in order according to this invention to be 
able to fix a filter member to nozzle formation and coincidence, to reduce the manufacture processes of 
an ink jet recording head and to remove the 1st and 2nd solid-state layers after immobilization of a filter 
member further, the effectiveness of preventing mixing of the dust to the liquid interior of a room is 
acquired. 



[Translation done.] 
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[Drawing 1] 
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z> ; 

?FH*<Offi»^^*SKfJ- htl-ftM 1 cO»« 1 0 lJr 

RK^jeaHsuitiwata^jeawttK* 1 osti 1 o 

(a) ) . 

[0 0 0 3] 2) **©«P8ISr-Hc>»«-*-*fc 
Jg2cD0f£/Il 0 7 Sr. t t>*SSS : T'««Mflrfc 

fflJW*©;MSteJ:»>»riM-* (El 7 (b) ) . 

[0 004] 3) ^V^-C, *M^*i|&Pift6'f>' 
^«K31^2 0 4£%-r$SS2cDg*Rl 0 3Sr«@-T2) 

(07 (c) ) . 

[0005] 4 ) #:vn-c s m8izy X/l#rta»ftAO 
**WWHHSr*i-J: 5 / X/HEM*l«il©3f Rttlc 
gES**Vfcfl}Jii^P 205i!), MIESS 1 <D&m 1 O 

i tm2<ommi o 3 ^co^gstc:, tticmbUKiiott 

i:*S*MSl 0 2fcfiiAU Wbi-* (H7 (d) ) . 
[0 0 0 6] 5) #cv^-e, BttiiP 2 0 l^fi8cofc». at 

«g!7 (d) K2jS«W»'r«Lfc. 

[0007] 6) ^v^-e, mico@^sio6. Rxrm 

2<0@5eSl 0 7Sr^*-f-.5 (HI 7 (e) ) . 
[0 0 0 8] m&K. m 2 coS« 1 0 3-htc, ^«^Jl 

«>co7^/u^g?$tl 0 4, ttS«r»Jk-r5*S»ih*l 

y Kfr»J«i-* (H7 (f) ) „ 
[0 0 0 9] 

[3893as#Bfeb«fc5ii-SK&H] U*»bfta*6>, -hlEco 

1) ^/P^gBtj-l 0 4@^cofe», S»ffi)10 9SrSS 
2coSSl 0 3-tlcffWiH--5I1£# : , /X/H^^KXSi: 
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[00 10] 2) *f>lullis < t^2©l*110 
6, 1 0 7$rB**L.fcm{i7^^^ 1 0 4S:S*-r-5fc 
ft, |[1M2©H$I1 0 6, 1 0 7^lt^ 

[ 0 0 1 1 1 ^^{*, &L±<DX 5 ^^®(-^/l/*s^l-c 

m&mmiR.xfm2<Dmftm&&£i-rz>zbiz.j:<<). m io 

glV-^S©^A£KJtL#S^f8:tf>»fc£rgtti: LT 
100 12] 

«fc 5 © <fc o t ^tv^ttWIE S to £ 5ij& b J; 
[0013] ( i ) *&w<om 1 4>£Btt, afcfctl^/W 

L-r >- i> t * s &fttmftm — = > ^ £ 

ft*:SfSl<D&*gt, MfS^V'^^K^^V^Sr^-rS 20 

fc»o^^^-rs^2©s«t, unless iz>s«tss 
2©s«t©ra(-/x^^3|sfSr^rb, 

SrttFialg 2 ©StStcffUBy X/H^^WJlSf-CH^-rs r b 

[0 0 14] (2) *5SW©|«2<DSg'l*, WiS/X/W 30 

SfHB7^/^gp^©S5IB|R2©S«— <OS^:t 
Sr^tcfir 5 r b \z «fc oT^^tufci t b-fh 
SS 1 <0^g|c|Big<o^ i?^ y UlS^y KK.T*-£© 

[00 15] (3) *ftW<OM3<DWWt\^ ffJ|E7^/W 

^LSS2©§|©KlB*£tfM>':5'i?*s, FBS^ ? K^tf 40 
[0 0 16] (4) *&W<om 4©Igft s ttrtE-e** 

£*B£0>W:'^i?s? MESAS' K&tre<o9g&#&KL 

[00 17] 

[0018] 50 



(ms^ji) iic, #$§k<e>ss 1 <ommm<om^m 

K©KftX®&|ftK-r5o 02 (a) , (b) tt, 

wmioa-a' s.t^B-B' mmm-Q&>2>o 

[0019101, 2(;i:}3^-C, 2 0 1 f*, W 

K^^^^^i-sfcfeo-r^^^p, 2021*® 

^•CfcSo lOlii, ^^^Sr»tmb-C»lE^$t 

(c1E®£*t 5 fc«)<D7F^©fE^^^BBS:^nfclS 1 
<7)S«t?fc •) , 10 2B, J XfrMfmPrii^fSLZmW 
m mS-QWfc-fZ) . 1 0 3I4S82CD8&, 104 
tt, -f v^tpco=r$^ja©/X/K^— ojEASrUS-ih-T 

■sfcfew^^/w^ge^ i o ste^st-it^-cfeSo 

[0020] *HJfi«I©#m»4, 7 ^>\>#W$ 104 
SXsvM&Mm 0 2-e@5£LTV>.5/&£#®i U 

*^i-SI@©-«?!l?SrEi3 (a) ~ (e) SrfflVN-rlft 

[00 2 1] III 3 (a) fC^-TJ: 5 W V^Srattti-f 

$^c0 1 ©Sfi 10 1 ±lc?SB&^^S:0?^Hi: » 

[0 0 2 2] 3^*5, *5B^^C*3V^T«, ^Kstm^ 
/£Sl!{£z>3St;&(::H#Jf 10 6 Sr^lt^i ttt^-Tbt^ 
H-ett/j:< , BUM 106li, ^/i< t t^Ba^SB-ti 

[oo23] ±ie« i io6is, ®m-r 

1 <DB\frm 1 0 6 &mf$.i-?>lcnvxm^biH2>ttWR 

fc$)ti:i><DbVXmfbt%2> 0 
[0 0 2 4] (Eygfttt K7-f^7-f/WA§rfl\ ?<DK 
9 -f ^ 7 >f /v A ©Bi«fe^7 p a -fe ^ o T 

(Dig i «s« ioi icmmnmz o»w^r*tt^ y 

[0 0 2 5] ®lzmtft£l&ft&h*7<<7 4/UJ*b Lt 
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temm&£i L# 5 * #S K 7 ^ 7 ^/U A ;S*ig L T V ^ 3„ 
[0 0 2 6] stfv'fH K7^f 7^/^ k ITtiv ftftWI- 
tt„ roZATEC R225 J 0ffi,fi,4^ hi?\s< 

> (4*) ) Sfc^tfiaK^^/Wxi; LTi*. 

rozATEC Tvy-Xj (rafi^s Bitffcj&iii 

(t*) ) , TRISTONj ' ^> • K ■ *^E- 

[0 0 2 7] fc*>£A,, ^h<D^miPr<0^t£hir, 

tfisTj^Kftm^zMmms.®. wui-}-?*;^ io 

mourns/** RTf*tf ; r'(7\cftm-rz>ffim®j$.v>>. « 
^.tir^ y/v^Tvi^sfSSi-rsT:* y^*y 
- & sia ^mmz&*it&to&xfmm&*$ifc k-rz>Mf& 

[0 0 2 8] ©izmiftcmfittm&rtV^ — k LTIJ, 

{c / # 7 S 7 ^ y — ^*N» h-ryv^JVTVY 
kfrhi&^VWfcik?* K sKy f :=vl-v-> 

Tttt k 7 f 7 -r a- a , mmitmRTMgftmmfcwoj >■ 

[oo2 9] ©Kmftcwmmkcxoxmftm&mffrt 
sunt u-ctt, m*.tm&$tm&s mmfcmhz^a 

fflV^P>tv5c 30 

[oo3o] «±te*H , fc*m«©«t'-T?, aquwapwfc 

*<^atefc^fcM£l&tt^cDBa>k^-C, ®©^7t14 
K7-f 7^A£/Bl^^Jgas#£L< > -?r<E>f>-Cfc# 
v>M K7>f 7 ^wa^/B^S LV\, -r#fc> 

ttTOJ: •) t>«^r*3 1) . wy-7/^-y«5i!A>o 

S!o»fffi^^^tc^5tVN5#®^*L, WHS* 
Bi¥Z>±xMmxhz> 0 i^y-7^ i )'-ys:a« 

[0031] ^Jxti^feic^iffc-T-^^y >e?rs? 
te*t*sfete, i37/w# y*i^;fc5v^;r/w=»— 

^7^/^0^01*1 0~1 0 0 u- mO(?K©t©i 5 



[0032] i3 (b) {zm-rxv^m^m^ 

©S«l 0 1 i:3&2<Dg£«l 0 3t©^Srjg^(cifto 

«t 5 2 i o 7 zmrfo-z A*«j*^axt? 

HI* hy^np^pp#!Jv-#y75'ft^^o7 

[0 0 3 3] S3 (c) {c^-t-<k5lc, $g2©» 

«1 0 3£{£B&«>L-C«Bi--5„ $f>lcE13 (d) 

y^^Wdl 0 4, ifcg§tik« 1 0 5 & 

[0 0 3 4] #cKEI3 (e) (^1-i:5{-> HlOSfi 

1 0 1 t»2©S«l 0 3 tOWKS, &1<©BW11 0 
6 t|!20SSl 0 3 k<Dmffi.. $82<DMfcl 0 3 ki& 

^m±m i o 5 1 ommz.. z^n; x^t&jsmvi i 

[003 5] J X/W&MW 102 <D^S-fk^, atm P 2 

o i<D^-y ■? j *UBf$.<DtL$>^ 03 

(e) O2^^-C^»r©MSrBl^bfe 0 ft*5, t!)7 

^(oM&jjmiz. &ixtt.±m<D$)mte&-r twit 
[0036] sfi»@#:si 0 6, m2<Dmfcm 

10 70^^5. rttf>miO@<*:S 1 0 QRXtm 

2 os^s 1 0 7 sr. t/w* y ^mm^m^m^ 

fI106il2 1 0 7 t SrHJ* OK?*^{cJ: 

[0 0 3 7] r©<t5(c:L-TgllS^lll2(C^;-r<t 5fc 

[0038] *HiS0!i{c*3v^r y X/um&Wfr 1 0 
2&aA-f505£{;i*5V^-t\ y X/u^7-f/W^a5Wl 

0 4 kv>mfe&mf&Kft5 r. tds-et, 7^/w^setti 

0 4<D05££BiJ©IgtCLfc^{cittfcL-C. 

[0039] 2 ) #3&sg0y 2 otfrism 1 <omm 

m t OffijS^I*. 7 -r /V'^gPW 1 0 4 Sr y X/V}&f$MPe 

1 0 2-e@^i-s^ sx/umfmmi 0 2*5^^73 

JcJcoT^^/w^giJWl 0 4rt(c«tAU-C7W^*5g 
[004 0] *!51SfiRJ 2 {r*5V N-CttU 7 >f /V* 1 0 

4 SrS^-rsttltc, ?-»S4{c*-t-J: vKifct 
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(b) ©«fc 5&^*— ^-efc&vv £t>i£ s :©7-f/v 
fc, BUM i o 2 £ra-©*«***RLfc»£\ y 

10 2 ^g#i 10 6 S-^tSIgT, r© 

B#JI l 0 6 fc-MffcBt*4*u 3»*Wt?*>3. 
[0 0 4 1] GftKffIS) 052W06te, f3©» 

*1©»R1 0 1, I2©S«1 0 3, 
10 4, ffiS»Jt« 105 SrWM LT-f ^ i?^ 
?/ ME*'*? Kt»j*i-5^lc48V^ttj|Sl ©*J6Wfc 
H 5 K;i*iM: 5 **JS^!I3«, 

(0042] #§em0!l3-cfliffl-r50i©&#ii 0 1, 

l2©Sfil03> 7^^SW10 4, jKS#tJh«l 
0 514, aSt9t^K>^fM©^WCJPX^fi : oT*5<. 

»tiw atria0 i <om&m t m®<Djim\z. ± •=> -c r *l e> © 
fss#-&as u y xsH&imn 102 &&a-t 5. &a 

10 0 4 3] #t{cy XtVJ&mtVt 102 ©6!Yb«, 0 6 

l3ti*3v>T«, — «©im-e, *»o^y^^xj»h 
•jy Kfc»/W* - fc 0 1 ©3lJ$50!l.fc 9 t> 



[0 0 4 4] 

JlsirVzcy MEfik^y K©§gtfo:©&ISiJ® 
S£&*-r-5fc«>, fi£^l*^©=^©i!SA£BSiti-5$6!j 
[BnB0>ffi¥fel&iH] 

[mi] 01 HJfi«9j©«5S;6<j^E 

[i2] 11CA-A' &tfB-B' #rffi0 

[B3] -f s?* y hwm^ v wm.'fe-zmmm 
[04] m2mmm<o7^/u^mi(omm^-><o 



[®5] 03 o>m&m<om*.to&m£mm 

[0 6] 03 <D%lfc0!|0)tt3:n*mH 

[0 7 ] $6*©^ ^ ME»^y K©»j*8s© 

-0)J©f&K0 

[0 8 ] t£*©-r >^ ^ hwm^y k©»j*«6© 

y X/W^£#)|s|.&A©«l5£tollJrffi0 

[^©tftBH] 

10 1 01 ©S« 

102 y xjvmmtPr 

10 3 02 ©£*£ 
104 7-4J\'9W& 
1 0 5 ttft&Jktit 

106 01 <r>m#m 

10 7 02 (Dfflft® 

108 :7-f/U*BIS*5R>Jh*r 

1 0 9 &*#J 

201 afctbp 

202 m.'m. 

2 0 3 W^Wi&P 



14] 



[0 8] 
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102 



104 ?4A-9tl>& 




101 



201 



202 



i 



[12] 
(a) <HI<r>A-A'tt*H> 



203 



-105 
-102 
-103 
102 



104 202 L 101 



(b) (fi)1«>B«rfifTfi«) 



203 




it K ™ 



-f>7 



(a) 



[03] 

106 106 101 

t» — * ■ > 



107 106 107 107 106 

®t**2%* 



K>6 107 K)3 107 103 107 106 

( « ) | £ — i f I 7 I J / 101 

*2 ^ t\hu<ii,mWfrir6/ / 



(d ) 107, 
106 




<e) 



f 



*5 



104 



105 _ 
102 

103 107 
106 
01 
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IBS 7] 

106 106 101 



(a) 



(b) 



107 106 107 107 106 K)1 

i fi \ J i fun lu l J 



106 107 »3 204 103 X)7 106 
107 103 X)3 107.106 



106 
(d) 



102 102 



201 103 102 *03 102 



1AA 

*** rr-rl ' ,109 
103 



(f) 

201 »2 
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